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FLYBACK TRANSFORMER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to flyback transformers, and more 
particularly, to a flyback transformer including a coil having a secondary multi- 
layered winding divided by diodes, another diode being connected to the low 
potential-side of the secondary winding. 

2. Description of the Related Art 

Fig. 4 illustrates an example of a conventional flyback transformer. The 
flyback transformer 10 includes a coil 12. In the coil 12, as shown in Fig. 5, a 
primary winding 14 and a secondary winding 16 are wound. The secondary winding 
16 is wound in a multi-layered form, and diodes Dl through D5 are connected 
between each of multi-layered winding portions. A diode DO is connected between 
the low potential-side of the secondary winding 16 and ground. The high potential- 
side of the secondary winding 16 is connected to a voltage divider circuit 1 8 via a 
diode D6. A focus output is obtained from the voltage divider circuit 18. A dynamic 
focus capacitor 20 is connected to an input portion into which a parabolic signal is 
input so that the focus output can be superimposed on the parabolic signal, thereby 
increasing the dynamic focus output. 

The diodes DO through D6 are arranged side by side, as shown in Fig. 6, 
outside a bobbin 22 around which the secondary winding 16 is wound. The coil 12 is 
housed in a casing 24, as shown in Fig. 4, and a core 26 is arranged to pass through 
the center of the secondary winding 16. The voltage divider circuit 18 and the 
dynamic focus capacitor 20 are also housed in the casing 24. 
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In the above-configured flyback transformer 10, a flyback pulse is input into 
the primary winding 14 so as to generate a high voltage in the secondary winding 16. 
Then, a parabolic signal is superimposed on the output divided by the voltage 
dividing circuit 1 8, thereby obtaining a dynamic focus output. The dynamic focus 
5 output is then provided to a cathode ray tube (CRT). In the flyback transformer 10 in 
which the diode DO is connected to the low potential-side of the secondary winding 
16, the low potential-side of the secondary winding 16 is insulated from ground for 
an alternating current. Accordingly, the distributed capacitance anywhere between 
the primary winding 14 and the secondary winding 16 is uniform, as shown in Fig, 7. 
10 Thus, as shown in Fig. 8, the equivalent circuit of the secondary winding 16 can be 

Q considered as a lumped-constant circuit in v^hich a capacitance having the same 

Ji^ value is connected to each end of the secondary winding 16, and the center of the 

ffi secondary winding 1 6 becomes an AC zero potential point which is grounded for an 

alternating current. Accordingly, a positive pulse is generated at one end of the 
JS 1 5 secondary winding 1 6, while a negative pulse is generated at the other end. In the 

flyback transformer 10 constructed as described above, the center of the secondary 
13 winding 16 is grounded. Accordingly, it can be considered that a single winding is 

divided into two windings, that is, an upper winding and a lower winding, across the 
grounded center. Thus, a positive pulse and a negative pulse are generated across the 
20 AC zero potential point at the center of the secondary winding 16. 

As described above, the positive and negative high-voltage pulses generated 
in the secondary winding 16 generate induced pulses in other components housed in 
the casing 24. If the induced pulses are generated in the dynamic focus capacitor 20, 
noise components are superimposed on a dynamic focus output waveform, as shown 
25 in Fig. 9. If a dynamic focus output with superimposed noise components is 

provided to a CRT, the resulting images will be distorted. Accordingly, the dynamic 
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focus capacitor 20 is disposed away from the coil 12 so as to prevent pulses 
generated in the secondary winding 16 having an adverse influence. 

However, this increases the size of the casing 24 for housing the coil 12 and 
the dynamic focus capacitor 20. Additionally, even if the dynamic focus capacitor 20 
is disposed away from the coil 12, the adverse influence of pulses generated in the 
secondary winding 1 6 cannot be completely eliminated, which further requires the 
use of a correction circuit for eliminating the noise components. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a compact 
flyback transformer which exhibits a low-noise dynamic focus output. 

In order to achieve the above object, according to one aspect of the present 
invention, there is provided a flyback transformer including a coil which has a 
secondary multi-layered winding which is divided by a dividing diode. Another 
diode is connected to a low potential-side of the secondary multi-layered winding. A 
built-in component is disposed at a position corresponding to a central portion of a 
winding length of the coil. 

According to another aspect of the present invention, there is provided a 
flyback transformer including a coil which has a secondary multi-layered winding 
which is divided by a dividing diode. Another diode is connected to a low potential- 
side of the secondary multi-layered winding. A built-in component is disposed in the 
vicinity of the dividing diode. 

In the aforementioned flyback transformer, the built-in component may be a 
capacitor connected to an input portion into which a parabolic signal for obtaining a 
dynamic focus output is input. 

According to the present invention, since the built-in component is disposed 
at a position corresponding to the central portion of the winding length of the 
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secondary winding of the coil, it can be located in the vicinity of the AC zero 
potential point. Accordingly, positive pulses and negative pulses cancel each other, 
thereby inhibiting the generation of induced pulses in the built-in component. With 
the above arrangement, the built-in component can be located near the coil, and the 
5 overall flyback transformer can thus be reduced in size. 

Concerning the diodes connected between each of the multi-layered winding 
portions of the secondary winding, pulses which have equivalent potentials to the 
positive and negative pulses in the secondary winding are generated at the leads of 
the diodes. However, such pulses contain only small AC pulse components due to 

10 the rectifying action of the diodes. Accordingly, the built-in component is disposed 
near the diodes, thereby suppressing the generation of induced pulses. 

Even when the built-in component is disposed above or below the AC zero 
potential point, the generation of induced pulses can be prevented by disposing the 
diodes near the built-in component. In this case, the pulses generated in the 

15 secondary winding have opposite polarity to that of the pulses generated in the leads 
of the diodes. 

In the above-described flyback transformer, a dynamic focus capacitor may 
be disposed in the manner discussed above as the built-in component, and noise 
superimposed on a parabolic waveform of a dynamic focus output can be suppressed, 
20 thereby preventing the disturbance of CRT images. 

Further objects, features and advantages of the present invention will become 
apparent from the following description of the preferred embodiment with reference 
to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWING(S) 
25 Fig. 1 illustrates an example of a flyback transformer according to the present 

invention; 
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Fig. 2 illustrates another example of a flyback transformer according to the 
present invention; 

Fig. 3 illustrates still another example of a flyback transformer according to 
the present invention; 
5 Fig. 4 illustrates an example of a conventional flyback transformer; 

Fig. 5 is a circuit diagram of a conventional flyback transformer; 

Fig. 6 illustrates the positional relationships between a coil and diodes used in 
a conventional flyback transformer; 

Fig. 7 illustrates a secondary winding of a conventional flyback transformer 
10 using a diode DO; 

Fig. 8 is an equivalent circuit diagram illustrating the secondary winding 
shown in Fig. 7; and 

Fig. 9 is a waveform diagram illustrating the relationships between an input 
parabolic signal, induction pulses, and a dynamic focus output. 



15 DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

The present invention is described in detail below with reference to the 
accompanying drawings through illustration of a preferred embodiment. 

Fig. 1 illustrates an example of the internal configuration of a flyback 
transformer 10 of the present invention. The elements and the connecting 

20 relationships thereof are similar to those used in the flyback transformer 10 shown in 

Figs. 4 and 5. In the flyback transformer 10 shown in Fig. 1, a partitioning wall 28 
formed within a casing (not shown) is disposed between a coil 12 and a dynamic 
focus capacitor 20. The dynamic focus capacitor 20 is located at a position 
corresponding to the central portion of the winding length of a secondary winding 16 

25 of the coil 12. 
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When a diode DO is connected between the low potential-side of the 
secondary winding 16 and ground (as in Fig. 7), an AC zero potential point is formed 
at the central portion of the winding length of the secondary winding 16. A positive 
pulse and a negative pulse are then generated across the AC zero potential point. As 
stated above, the dynamic focus capacitor 20 is located at the central portion of the 
winding length of the secondary winding 16. It is thus located at a position 
corresponding to the AC zero potential point. Accordingly, positive pulse 
components and negative pulse components generated in the secondary winding 16 
cancel each other, as indicated by the arrows shown in Fig, 1, thereby inhibiting 
noise components superimposed on a parabolic signal input via the dynamic focus 
capacitor 20. It is thus possible to obtain a low-noise dynamic focus output. 

With the same number of turns of the secondary winding 16, the winding 
length becomes smaller as the number of multi-layers increases, thereby decreasing 
the voltage of the generated positive and negative pulses. Thus, with a greater 
number of multi-layers of the secondary winding 16, a low-noise dynamic focus 
output can be obtained. 

Alternatively, the dynamic focus capacitor 20 may be disposed, as shown in 
Fig. 2, in the vicinity of the diodes DO through D6 connected between each of the 
multi-layered windings of the secondary winding 16. Fig. 2 illustrates the coil 12 in 
which the diodes DO through D6 are disposed near the central portion of the winding 
length of the secondary winding 16. In this case, pulses which have equivalent 
potentials to those in the secondary winding 16 are generated at the leads of the 
diodes DO through D6. However, such pulses contain only small AC pulse 
components due to the rectifying action of the diodes DO through D6. Accordingly, 
the dynamic focus capacitor 20 is disposed near the diodes DO through D6, thereby 
obtaining a low-noise dynamic focus output. 



If the dynamic focus capacitor 20 is disposed above the AC zero potential 
point, as shown in Fig. 3, the input parabolic signal becomes more vulnerable to 
negative pulses generated in the secondary winding 16. However, the diodes DO 
through D6 are disposed above the AC zero potential point so that they can be 
positioned close to the dynamic focus capacitor 20. Then, the leads extending below 
the diodes DO through D6 can be positioned near the dynamic focus capacitor 20. 
Positive pulses are generated in the leads extending below the diodes DO through D6. 
Thus, the negative pulses generated in the secondary winding 16 are canceled by the 
positive pulses generated in the leads of the diodes DO through D6, thereby 
suppressing noise components to a low level. 

As discussed above, in the flyback transformer 10 constructed in accordance 
with the present invention, the dynamic focus capacitor 20 can be disposed in the 
vicinity of the coil 12, thereby decreasing the size of the casing 24. As a result, the 
overall flyback transformer 10 can be reduced in size. 

The above-described preferred embodiment of the present invention has been 
discussed in the context of the dynamic focus capacitor 20, However, another built- 
in component, such as a flat resistor, may be disposed at the central portion of the 
winding length of the coil 12 or in the vicinity of the diodes DO through D6, In this 
case, the adverse influence of pulses on the flat resistor can also be inhibited. 

Although the present invention has been described in relation to particular 
embodiments thereof, many other variations and modifications and other uses will 
become apparent to those skilled in the art. Therefore, the present invention should 
be limited not by the specific disclosure herein, but only by the appended claims. 



